This study aimed to investigate the fluoride-releasing ability of an experimental tooth separator consisting of polyurethane elastomer with tin fluoride and its effect on the acid resistance of human enamel.
The tooth separator was set around an enamel slab and stored in de-ionized water for 10 days.
The daily concentration of fluoride in the de-ionized water was measured. Then the enamel surface was artificially decalcified by a lactic acid buffer solution (pH 4.5) for 96 hours.
The mineral density at the surface layer of the enamel was measured to evaluate the acid resistance.
The fluoride release increased with the amount of fluoride in the separator, but decreased with the immersion time. Both the enamel area contacting with the separator and its surrounding area showed lower mineral loss and lesion depth compared with the controls (P<0.05).
It is suggested that the experimental tooth separator would release enough fluoride and improve the acid resistance of the enamel surface layer. 
INTRODUCTION

Microradiography (MR)
To determine the lesion depth and mineral content of the demineralized enamel, microradiographs were made of the thin slices together with an aluminum calibration step-wedge on high-resolution photographic film (SO343, Kodak Co. Tokyo, Japan). A monochromatic X-ray generator (SPO-M, Sofron, Tokyo, Japan) was used at 15 kV, 5mA for 15 minutes. It was 55mm between the film and the generatorls) In this experiment, because only a part of the surface of the tooth separator was exposed in de-ionized water, the other covered by varnish, fluoride would be gradually leached from the smaller area. So, the sharp decline in fluoride release rate was not apparent.
However, the rate of fluoride release was significantly different between groups 1 and 2 on the same day (p<0.01). amount of released fluoride was small. The amount of fluoride needed to show a significant reduction in enamel demineralization and the condition of its optimal function are unclear26). In one study fluoride release in the order of 200 to 300mg/ cm2/month was calculated to completely inhibit enamel demineralization in the presence of plaque27). Some studies demonstrated that concentrations of fluoride of less than 0.05ppm are beneficial for caries reduction28,29). For the fluoride-releasing glass ionomers and the experimental elastomers the high initial bursts of fluoride release within the first few days showed some anti-cariogenicity, which may be attributed to calcium fluoride formation30,31). The long-term low doses of fluoride that is released from glass ionomers may assist in the prevention of decalcification through the formation of fluorapatite32,33) Therefore, provided the clinical use of the experimental elastomers as ligature ties and chains for orthodontic patients the cariostatic effect will be enhanced by prolonging the fluoride-releasing duration from 10 days to 3 or 4 weeks.
Demineralization of enamel was suggested to consist of two processes: (1) dissolution of tooth mineral at the advancing front of the lesion, and (2) diffusion processes in which acid ions are transported from the plaque into the lesion, and soluble tooth mineral ions are transported34).
Calcium fluoride that was formed on the enamel surface may act as a potential reservoir, slowly releasing fluoride ions acting as a diffusion barrier during acid attacks35). During demineralization, dissociation of fluoride ions from calcium fluoride crystals, diffusion into the pores in the enamel and incorporation into fluorapatite (FAP) may have occurred, which enhanced the acid resistance of enarnel36). A clinical trial showed the stannous fluoride-releasing elastomeric modules (Fluor-I-Ties) and chain (Fluor-I-chain) reduced the enamel decalcification by 49%15). The enamel surfaces affected by fluoride from Fluo-I-Ties and Fluo-I-chain were not in direct contact with the elastomers.
In the present study, we investigated the acquired acid resistance rate (AR) of two kinds of enamel surface, a separator-contacting area and a separator-surrounding area. The inhibition rate in the separator-surrounding area was appropriately equal to the Banks clinical trial. In the separator-contacting area AR was as high as about 80%. Since fluoride was continuously leached out from the exposed part of the experimental separator like a fountain, and although the mean daily concentration of fluoride of 2ml de-ionized water was 0.6-14.3ppm, the fluoride concentration of the local solution between the enamel surface and the experimental separator may be high enough with respect to that of the separator (25,000-50,000ppm).
So, a step in the fluoride concentration may be formed from the contacting area to the surrounding area. It was confirmed by the phenomenon that the more distant it is from area B, the bigger the lesion depth and lesion body (Fig. 4) . The fluoride concentration of the solution on the enamel surface surrounding the experimental separator should be lower than that in the solution between the local enamel surface and the experimental separator, and higher than that in the 2ml de-ionized water. At higher fluoride concentrations, greater calcium fluoride-like depositions would occur37). Therefore, the calcium fluoride-like depositions on the local enamel surface contacting the experi- mental separator (area B) would be higher than that on the enamel surface surrounding the experimental separator (area C). The present results also showed that AR was significantly different between area B and area C. However, in area B or C, AR was not significantly different between group 1 and group 2. This may be because the maximum efficacy of the fluoride concentration was 550-600ppm38). Although AR was not significantly different between roupl 1 and group 2 in area B or C, the relation between the fluoride concentration of the experimental separator and the acquired acid resistance rate was not clear.
Further research is needed to clarify the relation between the fluoride concentration of the experimental separator and the acquired acid resistance rate to determine the most suitable fluoride concentration in the elastomerics.
CONCLUSION
From the present findings it is suggested that: 
